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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new method of forming a metal oxide layer having a 
high dielectric constant, in manufacturing of an integrated circuit device. 
SOLUTION: A substrate is prepared. A metal oxide layer is deposited on the substrate by 
reacting a precursor with an oxidant gas in a chemical gas phase growing chamber. The metal 
oxide layer may contain hafnium oxide or zirconium oxide. The precursor may contain a metal 
alkoxide, metal alkoxide containing halogen, metal p-diketonate, metal fluoride p-diketonate, 
metal oxoacid, metal acetate, or metal alkene. The metal oxide layer is annealed to be made 
dense, and in this manner, forming a metal oxide dielectric layer in manufacturing an integrated 
circuit device is completed. It is also recommended that a composite metal oxide-silicon oxide 
(M02-Si02) layer having a high dielectric constant be deposited by the use of a precursor 
containing metal tetrasiloxane. 
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(54) [&lpi«>£*W mtWttn<Vfc&VWti>)]'^-Vktt&^7~VJ*&&ttZ*& 



(57) [S^J] 

*-c. frlE«»S ; &®?<t^xiJKlct,Sti'SCi«:j:o 
r. ffig±ic£JSifMb12j;f£*«3ttS. fe£J!®Wbf$J 
Btt, Kft^-^AXW^b^rtox^A^/U^ 

F. Xtt&R7.rt'4 r >&*A/C<,>-Cfcja</>. K&IWKfb 
!&ll*r~-.M/LTfS3§<bU maiHiJSf^x©^ 

JSK-fb^ • Watts U a > (MO, - S i o, ) s^m^n 
^R^F7->n*D->?r#tyBtilS ! ^S ; &W»-r*m 



(2) 

1 

# * c i tc «fc o rttttfi±«:^giBfeffctt«««8l3 * 6 
xg:Rtfg^K*t«!H*7--;i/t/T\ MMbU io 

F. -'Noy>*$tJ/N7-'?Ar;U34 1 i' F. 
A(8-y*-F*-F. ^7-^A^b(3-y^F*- 

F. ^7-^A^-*VM. A7^^A7*f-FM^ 
:7-3ATJU^>#>£(K£gE© 1 o£^tfi»5j?lI 2 iBK 
©#&. 20 

i?IS3tJI 1 iafS©:fri£. 

F. ^ciy>Jfe$tj^;l/a-^AT;U3*'> F, 
z.?&fl-¥ir F*- K i?;U3^^A^b/3-^->- h 
*-F> i^U^— A:** y;ba-^AT-fef— 
FRl>'y;V:3~3 A7^>#«6/£-£$f© 1 o£^t*fS 

*Ji4fafs©:££. 

ci«*«B] gsiibfttf : mm, rvthmip 
tb&Lzmv i -?*$tsm&m i ie*&©#£. 30 

g¥© 1 -?©??£T-CtT 5«3Sf 1 IBSE©^. 
®fbi-";=i>. **2^Mb^";=>>. £Jl> ^HK-fb 
1 faig©:#ft. 

[IS*Ja9] ISI«III8S^V*©S!&(c:*b<,>-C£I§K 

{b^^wi^ff^Ts^arc msm.DK 

Wfc*%m-ZJM ; <b^«*l»&g* + >^4ncfci,> 

■C. A7-'>A7J1'3^F. ^ny>?r^tf^7-^ 40 

A7/V=i+">F. A7i-) A(S -y^ h*- K ^7- 

^A^b(8-yy h*-K A7^A*+yi, ^7 

T^l/3 + '> F. ^U-tfy^tsisfoa ~? J±7)l>a*u 
F. i^a^AiS h*- K yjl/n^AlUb 

S'Ao-'i'A;*-*'./^ 
AT-fef'-F, S0 J y-'l'=i-'5 A7;U$->a>€>Jt$£gf© 

m<b<*#xi£j£3-tf-&ciK: 
i-j-c. SeS«±«c. ^b^y^-^ARo'Kfb^^n- 
3 A*>6ljR.&i¥© 1 o*$t f £JSMb<f»g£*WS3i*£ 50 
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S©Jf$S£?r^T 3 tr SI*I£#tf mil B2T&. 

im>m 1 0 ] feK<bi**i : mm. *v>. so-tkiss 

A^fiX-SS© 1 o£$tf!f^9fE!&©#&. 

•sis© 1 -?(D&&r-vft *> ff*^ 9 fast©***, 
[stjjss 1 2 ] mmm* : > y mtis =i>. 

- Kfb->'J3>. **>^{bi".J3>. ^S^-fb 
9IBtS©^& 

mm • wutf y ^^r^sr-a-p 

«t££»«f sin ; iv?mmm*+>>*wzto^ 
x. ^mTv^^^^^tsmmnm^miWiJ^ 

m<om^^j $ -ti i^ifc^tf Bin a^a. 
[it*« 1 4 ] S^Jl^b^ • m^b-> y 3 K^b 
^y a • ^b-> y 3 >^tff»^3® 1 3 taig©* 
& 

[11*^15] SWIg^R^: Hf (OS i (C 
H,),)„ Hf (OSi (CH.CH,),), . Hf 

(OSi (CHj) ,CH,CH,) Hf (OSi (C 
Hj) 1 ( (CHi) jCHj) ) 4. Hf (OSi (C 
H 3 ) , (CH (CH 3 ) 2 ) ,, SO'H f (OS i CH 
3 (CH.CHJ ,) 4 *^»i$&8f©l-3 ) &^tfft#Igl 

4ia*g©^a„ 

[smm 1 6 ] m&mmim ■ ®.b-> y 3 ^b 
i ff a • ^b-> y 3 ly^tsn^m 1 3ta«©^ 

ft. 

[mmm 1 7 ] igMigfs®^ ■ zr (osi (c 

H,),)„ Zr (OS i (CH.CH.) ,) , . Zr 
(OSi (CH^iCH.CH,),, Zr (OSi (C 
H,), ( (CH,),CH,))„ Zr (OSi (C 
H 3 ) j (C H (CHj) j ) 4. S^Z r (OS i CH 

, (ch.ch,),) ,frhf&zm<Di ^zsismimi 
6iat8©^i*. 

[ HfJfcJf 1 8 ] KKlbtJ:^ : V £f£ S 

P© 1 o^r^tflt^^ 1 3 fa*£©*S. 

SP© 1 o©!?^-?^ ^ «W»B3B«W)*tt. 

m&m 2 0 3 saffi^ : > y 3 >. s.b-> y 

sgj. R^js->yer- F^^fiS-sPoi-^^tfiS*^ 
1 3ia48©^i*. 

[|BW©»iBe)5:SiW3 
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[0 00 1] 

Sftn7^')A, S^Mfb^^A •K<te/';3>R 
[0 00 2] 

[^3fc<D&fi5] m«1IW^*r^>^;** (FET) 

M7>^Ar^^^^ ; e , ;- (ram) oi5ft*» 10 

#TC&&o MOSF ETf/W^OttiBi, tK^O 

£^<-r£c<t#-c#£ 0 c>-rn©*ffi-cfe, mosf 
[ o o o 3 ] nwi«c©fc*©ftffl»tt*mt*z:i» 

ft'>y=i>r*4o CMOSg«W0 10 0t^- 
tfr&LT<DJ&RlMZ (feature size) ^tfflgtLX tt 
««/Jn (scaling) -T 4 Cir, 60t>^FD-A 20 
5f»^iy-h»fc«*IKlW«C»3>3ttfc Q COT:/ 

4C<b#*5. lit, Muai^yaxcftb&m 

[0 0 0 4] DRAMfvWXOttfttt, 30 

st;M/> * ^ * > * *«nt * t £ 

chhvmmtmmvrEmmL^. m 

OSFET««5abtt*J:5K:. iU*m¥&JRK{b!KII 
©WJfltttCcfcoT, DRAM*«jfi-rsffi*^lRl±"r4 

[0005] mtfTa^s, B ST ( ( B a, Sr) 
T i 0 3 ) RtfPZT (Pb (Zr, Ti) 0 3 ) <D<£ 5 

ts» < o^^m^y- bwm#», rmtis y n >©r 40 

ffljiirW?S?nr&/c 0 L»l/tt3V6. Ta 2 0 

l L <O^K^^\^^C^r a B. Cheng 6 {C<fc* ?r The impac 
t of hiqh-k gate dielectrics and metal gateelectro 
des on sub-100 nm MQSFET's " IEEE Transactions on 
Electron Devices, Vol 46, No. 7, pp. 15 37-1544 

^3c3er.*4*gwrft<. :7y>^>^siWJ@^y + 50 
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HBT (F I BL) fcSl^jgC^Cifc^JiSft/cCi 

#K*83*vct,*s. sec, cne>©wi4©SBff«. 

[0 00 6 ] W. Qi 6 &C<££it"M3SCAP and M0SFET ch 
aracteri sties using Zr0 2 gatedielectric deposited 
directly on Si" IEDM Technical Digest, pp. 145-14 
8,(1999)Rc>*B. Lee h $£<£ 4 "Ultra thin hafnium ox 
ide with low leakage andexcellent reliability for 
alternative gate dielectric applications" IEDMTech 
nical Digest, PP. 133-136 (1999)r«. Kft^AO — 
OA (Z rOj) M®<kA7^-)A (HfOJit If 

*©y- h §smf*/B3& <t L t^SIt* 4 C i «s«K3 tl 

[0007] ^©<bC4, Hb^7^^ASJ>m^ 
r*a^-, MittfDRAM&CWffiRDRA 

*«WB«fi (CVD) «, 2^IMfc«fc©:3 

[0 00 8] ^<o^coSf*SWjCCJ:4r^P-^^, 

T4^iiX^Baa^J*58^bri^o Maiti 6 K<£ 
£*S1$ttJS6. 0 2 0, 0 2 4^t ^b^yn^is 
fb^* y t-ltclft^;^-') AXltWHt^v -»)a$ 

x&m&itm*wm$i±. -xitwmr ~-)n>xm*p(<c 
tovzmm£&T-&*w&2#xt>Ri,\ ^jsscdcv 
DMmxm^btizmmmmcmrznm&iEMstix 

l>ttt>. Wallace P> tC J: ^*S#fiF06 , 0 13,5 

mm, *>*v#v>if* x«c vdcc j: -?xmm 
sector, x^^oapg^^^^i-e^f^^b 

CCjr-DrjftKSn*. Ue h fC<fc**B«F»JB5. 7 3 
3. 66 1^«, #«5*;V#>ISO^^t>S07X 



5 

- 1 0 0 ooitiim^fcWU ^<D{Bte, 

fig-C*-S Q AkhtarfCjr£*B#f^5, 4 8 7, 9 1 8 
l>& 0 Dones h &C<fc£*Sffftlfl5, 4 4 3, 6 86 

5, 405. 8 0 5#«, *j«ft^>f7jcW58» 

tf3t£*igfc;L-tl><5„ Jones, Jr.&t<££*B*£l*lil 
5, 4 0 5, 7 9 6#B, ^ "J — b^"Cffll^Sfc»0 

©a«(*W?2KD*r. ^b^nn^A*fflli4Ct* 20 
»tl^ fl Horiike 6 SC^&^BIffFJfSB, 2 9 

0, 6 0 ^ttf^w^tete^r, £Mfb£> 

zMtytf?*>ffi&mmi*m t o r «fty * - axu 

ccKibT^ciCcj:^, KD^ISK-fb^* 

[0 00 9] 30 

T^/t^CDW^I^^^^^W^: (manufacturable) 
[0010] #fMB©Mfc*BffJ», JBR«****4<!: L 

r^M^b^^T^^««-r^c<5:tc&^ 0 * 

[0 0 1 13 ^^(D&fcMfr&affJtt. Kfti^un- 40 
^A^rfb^StfBllKS (chemical vapor deposition : CV 

womo a a b wra . sm b^ 7 - ^ a ^t^mta 

3 it £> fc»©«HHWt*IWW SCilcM. 
[0012] ^^©SlJCD&fcK^^SWW. &-&Mit 

JgHrgtfb^? a • a >^b^ 

mtB^fi 3 •& -5 fc»© iu§H»§t£ffi«-*- 6 C £ CC * & „ 
[0013] 50 
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[isii^^-rsfcjst)©^] &&w<Dm&tiCLtc&r> 
x. mgm&^'U z<o&&fctei>x&mwHtffliswm 

ijXtlxfcZ-&Z>Ct< l C*.r>X, SK.htc^JSK'fb^Jl 
£lt«3l±-5. ^JS^btlSli. Mft^^^'iAXBi 
{b^a-^A^r^-Ctitrfc^Ci. wMwmt, &m 

JP0Wb(8-i?*-r-*-K ^Jl* + vm. ^HT-bf— 
K X«£l§7.«>f >£^A/€&J:<,>. 88fg<fb (densif 
ication) £31 tgac-rfc&SC, SlI>'^IhIB§7 j ^V ^ 

©j?jtK is^x&mmit®rnm#m<Dmiiit*&7 3 -s & 

[0014] £tc. ftffiHl 
UtffU x<D$imicis^X&&±MWtit i to • WHtfJ a 

$n£3fts. ■fb^m*Bi?5ES^+>^'«cfcur, mbm 

gMbia • sifb'> w>®zwm2nz>. smmit® ■ m 
itis v a >j§«. SMb^? --5 a • ^{b-> a>x«K 
{b^i-a^A •mti")^>&SA'Xi.*xt>&i>. ff 

*tc. ^eiK{bf)B ; &T--^-r^. 

[0015] 

m.Kto\,>x^mmikvwfe&.mkitw ■ K<bv; 3 

1 0 0 1 6 ] m 1 #RSo s 1 1*. gfta-WK^issnfi:* 
famgs^^^oitBiTffiBi^o-r^s. *«i o*sti 
«3n-c^-s„ »sio«. »*L/<«. 
00^. «#igSM'> y 3 >&^*?. s'jffi s«io 
« t ->'J3> • • ^^i/-* (so 1 ) xti-> 

t>-t7r-/7 (SOS) . Xtt->'^>- 
Wv-^A(SiGe) *SA,X^Xbm.>. ->tn 
-hU>?T^VU->a> (STI) 14*lfil0 

sili^tL-c, ->';3>^BiT^b (locos) m*m*.> 
XBfiZZtitcy ^-AFBMfc«rtR«*. ST1W14 

[0017UHE10 ±{C^JSK^b«»Jl 1 8 *Jt«3-lt 

sctB, ^^©n— <Dmmxt£fticn^x$>z. m 

2#m ^Kib^Jll 8«, fb^tlBRfi (CVD) 
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[0018] &mmtmm 1 8 Kfb^-s/ou* 

CVD^ + >^*(Ctelvr#Jl£^t?BiJP8sff5:K 
{b«:iSlt;S-f*-5C<!:«:J:0> g«l 0±«:^t»;*^^• 
.5,. f§6nfc£JIISMb«!l)g 1 8 tt. St*«^CDX^-^ $ 

[0019] &<b^7-?AX«^'(b^;l'3- , ?A£> 
feTF©*-^: -T^b^. iirAa+fF. ;%oy> 
*£ir£JB7Vl>=J*f F. £6l<3-yyF*-K ^JS 
3mbi8-i^h*-K vM, ^irtt- 

A7->)Ar H^r/Wn*^ F«. ^ft^:?- 20 

[0020] Micif L < ^r;U3*-> FMS8&H 

M (OR) , + O, — MO, + CO, + H,0 
(Stf 1 . MBHfXttZrT*f), r«t;u*ju*. X 
«r y -)i>&. Xttrii'+JUfc l < «r -^Scoia 
^,ot*"C£>£) cti,fc#-?T, ^JUBMb^iHiS-t* 

&c*$^T®fbf*££l£-f.5. ^btt«. *?£L<«, S 

[002 1 ] — ttflBfc. Sir^nt-V Ft*. 
9. ^*>6CVD^g©^ + >^©^ft6©fMj£« 

EEiJ«fc»iWC*4. 40 
[0022] ^(IKfb^SfflOtfrlEtJWi t,Tffll>-C 
feftC^RTJl/a+i'KiL-Ctt. OTO'fb^J (MB 
H fX«Z r"C*-5) : M (OCH.) 4 . M (OC 
,H,)„ M(0 (CHJ.CH,),, M (OC (C 
H,) ,) ,. M (OCH,CH,CH (CH,) ,) 4 . M 
(OCHiC (CH,) ,) ,, M (OCH (CH,) C,H 
,) 4 . M (OC (CH,) .CHJ 4 . M (OCH (C 
H,) C (CH,) ,) M (OC (CH,) , (C 
,H 7 ) ) M (OCH (C,H,) ,) ,, M (OC (C, 
H,) ,) 4 . M.(OC (CH,) (CH,) (CH (CH 50 
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,) ,) ) M (OCH,) ,. M (OCH (CH,) ,) 
4> M (OCH (CH,) CH.CH,) 4 . M (O (C 
H,) ,CH,) 4 , M (OCH,CH (CH,) CH,C 
H,) 4 . M (OCH (CH S ) ,) 4 . M (OCH (CH 
,) CH (CH,) ,) M (OCH (CH,) C 
4 H 9 ) 4 . M (OC (CH,) (CH,) ,) 4 , M (OC 

(CH,) ,CH (CH,) ,) 4 . M (OCH (CH (C 
H, ) j ) 1 ) 4 . M (OC (CH,),C (CH,),),, 
M (OCH s ) ,*&LtCf&ft£. 

[0023] Hf (OCH,) .RVZ r (OCH,) 

CinhO&MT fo^^-is F©#fcj£&*0. 1mm 
Hg-cmiO'C ~ ^3 OO'CtibS. H f (OC 
H,) .R^Zr (OCH,) ,<D%Ujti>, ASUIT. &) 
2 8 0'C ~ #32 9 O-C-C^ftS. Hf (OCH,) , 
RCKZr (OCH,) L\.*&MT>\>zi*U FliTfE 

[0 024] Wf>*&t2&mT Ftt. 
(OCH,CF,) .. M (OCH (CF,) ,) .SO'M 

(oc (ch,) ,cc 1,) ,&mtft>tiz>i)K cnetc 

mxtt* V >© <fc 5 ttHftflci £JKES;* tt£ C £ (c J: -o 
b^w 3 - 1> AX(J8(t^ 7 - ^ a^es S i* 6 . 
[00253 &m&-i>*h*-~bmm®m£> m (r 

COCHCOR) 4 ©Jf^-e*t). iufBSW. RttTA 

X«7 , ;-;H > x«r;^+;^Sfco<BT , ; 

M (RCOCHCOR) , + O, - MO, + CO, 
+ H,0 

(SS*. MBH f X«Z r"C*-S) {C«fco-C*3*iS a 
CVD^t >^^(c*jl^r, Wltf^XB* V>©«£ ^ 

r. S«±fc^B!{b^j*^-rs„ ^i/3-i?^h^ 
-H5KtlW©W«. ^)§r-fe?^r-feF*-FX«M 
(CH,COCHCOCH,) 4 "C*5. 

[0 0 2 6 ] ^jsifMbe-^ f*- vmm$mt>> c 

!g)S». M (RCOCHCOR) 4 (^cf. Rtt*** 

^OTJi'+ii'SXBT y-;us-c*^,) ©^-c*s„ 

2. 4 — Of>^*-hXiJM (CF.COCHC 
ocf,) looRSB^m-fbStiri^ 

T. »-©*tt»^bSn-C^«Cl\ jg^3tlfc^b(3 

tf. ^«hy7;l/3j-aT-fe^l'T-feF^-FX«M (C 
F,COCHCOCH,) 4 *ffl^rfe^c^. 
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[00273 &m**vwmm®nzmi<>x. cvd? 

*>^cfct,>T, £HiMb«pfc*«SttT*>Ai>. skfS 
ttvK», MO (A) (5£*. A«ttM>*f»ftSr* 

VBAUtB, WU*MO (CHjCOO) MOC 1 
,R^MO (CF 3 S0 3 ) 

[0 02 8] ^JlT-ter- K Witf^^^^Ar-fef 
-h (Hf (CH 3 COO) ,) Sff^3^'?ATi2f 

-h (zr (cH 3 coo) j &mmt%mm<Dtc 10 

ItlSLbec^JlBMfc* * JIM $ £ 0 
[0 0291M5C, CVD^*>^K:te^-t\ ^17 

>M-> ^ a t ^ ^ ^x>^i7;^ e>ns 
tft ACCRUES 

[0 030] *|6WO»--J»«©±IB«nK«!H© , r^r 20 

* u < \twEii¥smist& ( l p c v d ) &xt*nstt 

9StfBftft (apcvd) &-ci£9ISft&o »* L/C»« 

<&«a«©ia»«, ft3o*c- 2 5 0°ct^^ o »a 

a-c*s. »*li^BE*««jo. i5»;b;u-76 0 
Hi/r**. jffaLt^x-^ajKttifti o o*c - 6 
5 0'cr&&. + o o 

sccm-5, OOOscc itft l/l4Mb 

ft*^jHIBtt5 Osccm - 10, OOOsccm 30 

»*Hfi*RWiWIB»l. OOOsccm 
— 50. OOOsccm^i 

[0031] ^MSMbtt* 1 8 (Dit^mm&z&iz. ^ 

T\ SMSB^^^OHfi^to^S&RllfbWMIl 8 

-)V (RT A) «B*-«f ~?Xi>&i,K *? 

Bjff^U<B«2 0 0°C - 9 0 0°Cr*^> 6 T^-Jl/ 
EE*»»*L<»»1 o h;u - 7 6 o h^r*& 0 & 40 
{btt#*ift«tt»* KttfilOsccm -1, 00 
0 s c c mX'$>& 0 

[0032] xmivm-mmvmk-cimztiz&m 

1WMMB1 8©#*U>J*3«. »2 0*>^FP- 
?n*Kft^7^^A(Jfi2 0 - 4 0CD^^*WT 

BMb^;i/3^2A«tti 5 - 3 0©il$4*t 
£<, *n{c»ur, — BWb^y 3 >b» 3. 9©^* 

4WT4o 

[00.3 3] ES 3 #Mo . &mWHt®m 1 8 tf/c 50 
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MOS FET%7c/£Sif4o 0HA«, #»;>";:3> 
J12 2£, ^BMb»«l 8±fc*9t3tt*. 
y^W*^*--^!^ MOSFETf^V^ffl 
©y-h&J&JSK'r*. ^U-> l j3i>>r-h2 2±tCffliM 

>d:O^3 0^ALt, MOSFETf^^ 
fi£3ii£ 0 £)SSHb13J»l 8«. 7}<t;^i;n>@2 2i 
SSI 0 .toratCffiSIS^^ft*^^^. ^S^ft 

Jl<, -enccj:^, J:Wt^I d ,. t 4Wtl)MOSF 
ETf^**J«aj3*i4. ffSffiRO'tttl 

[0034] H4#R8o H4«, CD»S L 

AM-feJUT?**. Sfc#L<B, #RK^k«yJ14 8*, 
■fe^+^^'^^R^h^^^^^rflai^o -fed/**'* 

K^b^^-^AXBK^^^r.^A^tf^HK^b^j 
148^, s^h A^l/-h4 4±0M/>fOrtro**J 

ffc^@4 8^SS4 ocD±cc^SLr, v^yis^zm 
4o h«fi6 4sa f flijax^-*-6o*, dra 

6 4W6 0BDRAM-fe;V4Wt^. COD** 
>^***;l/©^tetel*r* £r&%£IRftfl:«!JI4 8 
[00 3 5] #SHB©J|r-«WO*tttt, CCO^JfeWOC 

DS-ttr«C*a«Wb»»4 8 **Bt3tt 5 C £#-C£ 
£o T--i^a-b^©a % AJRBKbftJB4 8*^*- 

BMM»Ji4 SOCi^T, DRAMH2;l/©fc*©J:*)** 

«c*tt* * >^> * > * ^w-r 4 * + * *i ij o ffl-r c 
[0036] xmivm-oitt £ i^siB, it^mu 

f$ l &* + i"Vc*si>x % »*L^HfTI8««*Bl^b#iS 
JC31**C iCCcfeora^WWb* • BMbv; n>H 
(MO,-S i Oz) ZBtfL-t-ZZttemtZ. C(DJ:5 

«cLT««snfctt^««Wb«f-BMb^y=i>o:. » 
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[003 7] tM&mtfMii • »; ^ >n (mo, 

f h7->Dm XttM (OSiR), (jOT, MB 
JCB : 

M (OS i R) , + 0 2 — MO,-S i O, + CO 
, + H a O 

[0 0 3 8 ] ^JIt" b ?^P*?>MBMt& Utii ; 
M(OSi (CH 3 ),) 4 . M (OSi (CH 2 CH,) 
j) 4 , M (OSi (CH 3 ) l CH I CH 3 ) 4 , M (O 
Si (CHj) 2 ( (CH,) 2 CH 3 ) ) «, M (OSi 

(CH,)i(CH(CH,),)i, M (OS i CH, (C 

Stittl*. H f (OSi (CH 3 ) 3 ) 4 SK>*Z r (OS 

1 (ch,),)^^ cneo^is-r r^>n* 

?>4)ttj£[B. 0. lmmHgtCtel^fil0 0°C- 

2 0 0°Cr&£ 0 H f (OSi (CH 3 ),) 4 &tfZ r 

(osi (ch,),),b, mrmk^ct^r»t^> 
mmmmT $> *k #n 3 5 °c - uo a cr#its, 

[0 0 3 9 ] «£Stft^:7~'J>A -^b>';n>JiXB 
S^Kfti^l^-^A -Wti/'ja^ »*L/<« 
fiE<b*»HB8fi (LFCVD) ?tW^M^tX« 
^K{t^»tBfi£S (APCVD) **>><K:*«,>*r«l« 
■T^o »*Ll>fltt£ilK§* (source vessel) CDiSK 

u k m3 o°c - 25 om6 B *?£La>*i- 

M*$)0. 1 5 <; 7 6 0 r;Vr*£„ »* I/O 

^x-Afig»10 0°C- 6 5 0^*^ £F$l, 
^ U +-#*8SMW*J lOOsccm - 5, 00 
0 s c cm-C&£o »*Ul«{fcft^BMSRX»*v^ 

»* Ol*»^fc*^«at»j|ft5 0 s c cm 
- 1 0, 000 sccmt« B *?£tA>##W*«£ 
Ste#J 1 . OOOsccm-50, OOOscc mt? 

[0 040] tt&&MBfefk«I • BWfcS/ U 3 >14CVD 
felU. $?£L-l>T--Jl"? x-^jggHfi2 0 0-C 
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~ 1 0 0O-C-CM. i?SL>l»T---'Hi^«i^l 0 

- 7 6 0 b)v~c$>z. iffzu^&iWffimimi 

0sccm~ 1, OOOsccmt^. C 
J:^ ffi^SSStfb^-^bi/';^^ 1 0~ 1 

[0 04 1] S&^!&I$K, HI ~ 3CMOSFETK 
ttLT. X«H4©DRAMfcMLTfeffl-rSCi*i-C 

3>JS1 8X«4 8*iCVDSt?WffloJtfe<!:3te-5.„ 

io [0042] m-xim-vi&mzm^z&mm.imx 
^mj&rc^-sciicffig-r^-c&s. lit, m 

*tf, ^BWM»BIXtt«-&£JSlMb<l!j • Mffcs/ >; a > 

is?:. Mfb'>yn>. r.^ib-> 

S^Mt2/ya>. &J!> £JI^b12!l (Mfb^7-£ A& 

mfms-smwutm ■ wtisv =i><Dmmz, mosf 

E T &tf D R A M© * + 3? ScfB^ 3 n& <- >. 
20 [0 04 3 ] #$LU^t^Ofc<fc5K. 

m< m± fcfcs s c <t k * ^ rsMb» ? - •> asoi 

fb i^n - 9 A * C V D*SS -t* •Sfcfe(DifWd:Mlg ! B5 

m& s -a- 6 c t (c j: o r ig^isib^ 7 - a • ®{ b-> 

n^S^fft^a-'JA - lifti"J3>*CVD 

[0044] ^cc*^©»* u,>mmic? 

[Hffi<DtS*fe|ftB^] 

tin i ] &mi*Mm ifcMo sfe tojbis^l-c 

«.>-5»«!IDS«WtMH-C*-5» 

[H2] ^IfiBJ^rtfiffiLfcMOSFETCD^^L-C 
40 I^HIBS^BtoBH-C**. 

[13] *^%JSfflLfcMOSFETCD0fiS4^L-C 



C8) 



&m 2002-246388 



mi) 



[02] 




18 ^30 




-18 



14] 




(51)Int.Cl J 

H 0 1 L 29/78 
29/786 



X-K^>T^ 53. 09-19. e 

— XJUW 554 

12979X ^ 
l/^>h -P^F 109. 08- 
03 



F I 

HO 1 L 



27/10 
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4K030 AA11 
BA44 
CA09 

5F058 BA11 
BD05 

5F083 AD16 
JA19 

5F110 AA16 
DD13 
FF06 
NN62 

5F140 M40 
BD04 
BE17 
BK02 



AA14 AA17 
BB12 CA02 
JA06 LA15 
BB06 BC03 
BF02 BH03 
AD60 JA02 
PR21 PR33 
BB06 CC02 
EE09 EE31 
FF29 GG01 
NN65 NN66 
AC32 AC36 
BD05 BD11 
BF01 BF04 
CB01 CB04 



BA22 BA42 
CA05 CA12 

BD01 BD04 
BH07 

JA03 JA05 

D004 D005 
FF01 FF02 
CG02 HML5 

BA01 BA05 
BD16 BE10 
BC08 BH15 



